dense colonies of an eriophyid mite were observed for the first time on D. laciniatus in northern Serbia in 1999. Later, mites of the same species were found on D. laciniatus in Bulgaria and on D. fullonum in France, both in 2005. Finally, this mite was determined as a new species, Leipothrix dipsacivagus (P e t a n o v i c and r e c t o r , 2007).
Investigation of mite morphological and biological characteristics was carried out along with monitoring of host plant injuries in field-collected specimens from native habitats. Preliminary hostspecificity tests indicated that the host range of L. dipsacivagus is limited mainly to Dipsacus spp. (Stoeva et al., 2007) . description of infested plants and quantification of morphological alternations and anatomical damage in particular (as well as some physiological or biochemical changes) can
ANATOMICAL INJURIES CAUSED BY LEIPOTRIX DIPSACIVAGUS PETANOVIC & RECTOR ON CUT-LEAF TEASEL, DIPSACUS LACINIATUS L. (DIPSACACEAE)
therefore be considered extremely important and essential for nomination and usage of the given eryophid mite as a biological control agent.
the aim of this study was to establish anatomical alterations and damage to the leaves of D. laciniatus in its native habitats caused by infestation with the eriophyid mite L. dipsacivagus. the results of anatomical analyses could help to elucidate the host plant-mite relationship, and make the mite a candidate for biological control of D. laciniatus invasion. In general, data concerning details of plant anatomical injuries induced by mite feeding are still very scarce.
MAtErIAL And MEthodS
Plants were collected in the field from a 0,1 ha area of an abandoned cultived field at the Petrovčić location our anatomical analyses dealt with flower stem leaves of infested and non-infested plant specimens collected in the field. First, the above-ground parts of collected plants were examined under a stereomicroscope in the laboratory to confirm their healthy or infested status. Plant material was then fixed in 50% ethyl alcohol and prepared for anatomical analysis using the standard paraffin method for light microscopy (r u z i n , 1999). Leaf slides 3-5 μm thick were sectioned using a sliding microtome and stained with both safranin and hematoxylin. Permanent slides of infested (30 samples) and noninfested (30 samples) plant leaves were observed and analyzed under a light microscope (LEIcA dMLS) and photographed with a cAnon PowerShot S50 camera.
Leaf tissue morphometry was performed with the IM 500 software package by measuring: total leaf thickness (Lt), height of epidermal cells of the upper (uEh) and lower (LEh) leaf side, thickness of the mesophyll (Mt) and that of the upper (uPt) and lower (LPt) palisade tissue, and thickness of the spongy (St) tissue. Statistical analysis was done using SPSS 10.0 program package one-factor analyses of variance (AnoVA) was used to establish significant differences between the leaf parameters of infested and non-infested plants.
At the same time, semi-permanent slides of mites were made using common methods of light microscopy. here, mites were embedded in heinze's medium and/or Keifer's medium (Amrine and Manson, 1996) . Identification was done using a phase contrast microscope with magnification of 1000-1250x.
rESuLtS And dIScuSSIon
Infested plants exhibited reduced and spindly growth (up to 0.5 m high), shortening of internodes of the flower stalk, and delayed flowering caused by mite development on them. In contrast, non-infested (healthy) plants attained normal size (often more than 2 m high), with much longer internodes (Fig.  1 ). In addition, the flower stalk leaves of infested plants were wrinkled, with either chlorotic spots and/or reddish brown discoloration, and the inflorescence was reduced in size (Fig. 2) . changes of leaf anatomy were as conspicuously evident between infested and non-infested plants. the basal, rosette leaves of non-infested (healthy) D. laciniatus plants are of dorsiventral structure, while the flower stalk leaves, are of isobilateral organization, both of them being amphistomatous. the lower side of stem leaves is densely covered with uni-and multicellular, usually lignified, unbranched simple hairs as well as with scattered glandular hairs. the stomata are at the level of epidermal cells. the mesophyll is differentiated into several layers of palisade tissue and 1-3 layers of spongy tissue (Fig. 3B) . Palisade tissue is developed towards both surfaces, arranged in 2-3-layered upper and 1-2 layered lower palisade parenchyma. cells of the first layer of upper palisade tissue are elongated and tightly packed, whereas fairly large intercellular spaces are usually present among cells of other layers of palisade tissue. there are also intercellular spaces among cells of the spongy tissue. the main leaf vein is composed of parenchyma and 3-4 collateral vascular bundles. In general, crystals are sparsely present and clustered.
the curled flower-stem leaves of infested plants exhibit not only significant cellular injuries, but also changes of mesophyll organization. to be specific, the mesophyll of infested leaves consists of 2-3 layers of palisade parenchyma and several layers of nonspecifically differentiated spongy parenchyma (Fig.  3A) . In addition, the epidermal cells of such leaves are enlarged (hypertrophied) in relation to those of non-infested plant leaves. (table 1) . It can be stated that the most important aspects of structural differentiation between non-infested and infested plant leaves are those related to thickness of the spongy and palisade tissue, height of epidermal cells of the lower leaf side, total leaf thickness, and height of epidermal cells of the upper leaf side in that order of significance (table 1 and Fig. 4) . the investigations confirmed a considerable impact of the mite L. dipsacivagus on its host plant at both the morphological and the anatomical level. the observed morphological and anatomical deformations of leaves of D. laciniatus were consequences of feeding activity of the eriophyid mite L. dipsacivagus. Feeding of mite and the presence of dense mite population on the lower leaf surface initiated leaf curling and distortion and/or undulation of the leaf blade, thus provoking deformations of lower mesophyll tissue. In these grooves, the mesophyll cells became compromised and/or disorganized in various ways, leaving large intercellular spaces among them (Pećinar et al., 2006 a,b,c) . Similar damages of mesophyll layers were recorded in feeding interaction of Aceria anthocoptes with the leaves of Cirsium arvense (r ančić, 2003, 2006) and in mesophyll cells of citrus leaves infested with the mite Phyllocoptruta oleivora Perring, 1988, 1996) . the most striking anatomical change induced by mite feeding in infested plants, was the enlargement of epidermal cells, primarily on the lower leaf side. Similar alterations were present in epidermal cells of lower leaf side of Euphorbia seguierana infested with Aculops euphoriae (Mihajlović, 1996) . the present results indicate that the new eriophyid mite Leipothrix dipsacivagus can be nominated as a good potential agent for biological control of the cut-leaf teasel D. laciniatus. In addition, further investigations might confirm the mite's potential for the biological control of some other invasive teasels, particularly D. fullonum, since L. dipsacivagus was found on both upper and lower leaf surfaces of D. fullonum as a vagrant, causing rust-like symptoms, longitudinal wrinkling of the leaves, "witches'-broom" of this species, its stunted development, and delayed flowering (Petanović and rector, 2007 0.00000*** 0.015* 0.005** 0.482 ns 0.00000*** 0.00000*** 0.00000*** 0.00000*** 0.001** Lt -total leaf thickness, uEh -upper epidermis height, uELupper epidermis length, Mt -mesophyll thickness, uPt -upper palisade tissue thickness, LPt -lower palisade tissue thickness, St -spongy tissue thickness, LEh -lower epidermis height, LEL -upper epidermis length; ns-not significant, *p < 0.05; ** p < 0.01; ***p < 0.001 Table 1 . Leaf anatomy parameters (in µm) of non-infested and infested plants.
